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Abstract: Ochratoxin A (OTA) is a nephrotoxic/carcinogenic mycotoxin; produced by several Aspergillus- and 
Penicillium-strains. It also have a hepatotoxic and immunosuppressive effect. The aim of the study was to 
evidentiate the histological and ultrastructural lesions of the kidney in an experimental ochratoxicosis pattern of 
broiler chickens from 1st to 21st day of life.. Administration of OA in dose of 1mg/kg determined small 
degenerative lesions of epithelial cells of convoluted tubules; alternating with unchanged zones after 7th and 14th 
day of the experiment. After the 21st day mitochondria reduction in size; loose of mitochondrial membrane 
integrity and nuclear lesions were clearly observed. In dose of 9 mg/kg/day OA induced more significant lesions 
characterized by hypertrophia of epithelial cells of convoluted tubules and degenerative changes of them and 
tickening of basal membrane of Malpighi corpuscles. Administration of OA in dose of 20mg/kg determined 
severe lesions of both convoluted tubules and glomeruli of the kidney. The collagen fibers increased into the 
interstium and the basal membrane of the tubes increase. Ultrastructurally; in 14th and 21st day of OA poisoning 
abnormal shape and dimensions of mitochondria and peroxysomes; lipidic droplets into the citoplasma and 
nucleus; round; electronodense bodies; enlarged smooth endoplasmatic reticulus and intracitoplasmatic and 




Ochratoxin A (OTA) is a nephrotoxic/carcinogenic mycotoxin; produced by several 
Aspergillus- and Penicillium-strains. It also have a hepatotoxic and immunosuppressive 
effect. Kidney toxicity is marked by glomerulonephrosis; tubulonephrosis and adenomatous-
like prolipherations of the epithelial cells of convoluted tubules. The aim of the study was to 
evidentiate the histological and ultrastructural lesions of the kidney in an experimental 
ochratoxicosis pattern of broiler chickens from 1st to 21st day of life. 
 
MATERIALS AND METHODS 
 
Investigations were made on an experimental ochratoxicosis patern; on 60 chickens; 
(males and females); randomly grouped in four groups: E1 receiving 1mg/kg ochratoxin A; 
E2- 9 mg/kg; E3- 20 mg/kg and control group (C); receiving only the solvent (vegetal oil). 
The micotoxin was given orally; in vegetal oil suspension; each day; from 1st to 21st day of 
life. All the groups received comercial feed; free of micotoxins and water ad libitum. Groups 
of 5 chickens from each experimental and control group were killed at 7th; 14th and 21th day of 
the experiment. Fragments of kidney were prepared for light microscopy (paraphine 
embedded; stained with HEA; PAS and Papenheim) and electronmicroscopy: prefixation with 
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glutaraldehide in buffered phosphate; fixation with osmium tetraoxyde 2%; embedding in 
EPON. The sections (of 50-150 nm) were stained with uranyl acetate and Reynolds solution. 
RESULTS AND DISCUSSIONS 
 
In chickens from E1 group; receiving 1mg/kg OA; degenerative lesions of epithelial 
cells of convoluted tubes and Malpighi corpuscles were more evident at 21st day of the 
experiment. At 7th and 14th day of the experiment small degenerated regions (fig. 1a; b) 
alternated with normal ones. At 14th and 21st day; ultrastructural changes were observed on 
proximal convoluted tubes. The epithelial cells showed: shortened mitochondria; with few 
cristae and lost of the mitochondria membrane integrity. The nuclei had a small quantity of 
condensed chromatine; alternating with zones rich in lipids. Some lipidic infiltrations were 
also observed betwen the 2 layers of nuclear membrane. 
The cell organelles were condensed and reduced (fig. 1c;d). Pfohl-Leszkowicz et all 
(2005) showed that OA inhibition of the biosynthesis of DNA; RNA and protein synthesis is 
realized in transduction. A competitive inhibition of the t-RNA synthetase by OA; by 
aminoacylation or blocking of protein elongation is realized.  
 
                   a)        b)   
                    c)   d)  
Fig.1. Kidney of chickens; E1 group 14th (a) and 21st day of the experiment (b). Degeneration of the 
epithelium of proximal convoluted tubules and Malpighi corpuscles. Col. Giemsa (a); PAS x200 (b); Shortened 
mitochondria; with few cristae (c); nucleus with a small quantity of condensed chromatine (d) Col. Uranyl 
acetate x10000 (c); x14000 (d) 
 
In E2 group; receiving 9 mg/kg OA; characteristic lesions for ochratoxicosis were 
observed: hypertrophy and degeneration of epithelial  cells of proximal convoluted  tubes; 
thickened basal membrane of capilaries of Malpighi corpuscles and activation of capilaries 
endothelia (fig. 2a). Electronomicroscopy in chickens in the 14th and 21st day of the 
experiment; balonised and shortened mitochondria with degenerated cristae and rich in lipids 
were observed (fig. 2b). Nuclei showed corticale hyperchromatosis and lipidic inclusions 





     
a)                                                   b)                                             c) 
Fig. 2. Kidney of chickens; E2 group 21st day of the experiment. Degeneration of the epithelium of 
proximal convoluted tubules and Malpighi corpuscles. Col. Giemsa x400 (a); Balonised and shortened 
mitochondria with degenerated cristae (b); Nucleus with corticale hyperchromatosis and lipidic inclusions 
betwen the two layers of nuclear membrane (c); Col. Uranyl acetate x10000 (b; c) 
 
In E3 group; receiving 20 mg OA/kg; the degenerative lesions of the glomeruli and 
proximal convoluted tubes were more evident; characterized by acumulation of eosinophilic 
granulae and PAS positive secretion into the lumen of uriniferous tubules and; in a more 
advanced stage; hyalinization of Malpighi corpuscles (fig. 3a; b).  
Ultrastructurally; in 14th and 21st day old chickens abnormal shape and dimensions of 
mitochondria and peroxysomes; lipidic droplets into the citoplasma and nucleus; round; 
electronodense bodies; enlarged smooth endoplasmatic reticulus and intracitoplasmatic and 
intranuclear myelin-like; figures were observed (fig. 3c; d). The collagen fibers increased into 
the interstium and the basal membrane of the tubes increase (fig. 3e). 
 
a)  b)  
c)  d)   e)  
 
Fig. 3. Kidney of chickens; E3 group; 14th and 21st day of the experiment. Degeneration of the 
epithelium of proximal convoluted tubules and Malpighi corpuscles. Col. PAS x400 (a; b); Lipidic droplets into 
the citoplasma and nucleus (c); myelin-like figures (d); collagen fibers into the basal membrane (e). Col. Uranyl 
acetate x4000 (c); x8000 (d; e). 
 
The nephrotoxic potential of OA is well known (2). Experiments on broiler chickens 
showed severe distension of proximal convoluted tubes; enlarged Malpighi corpuscles; with 
thickened (and degenerated) basal membrane; by deposition of Ig; especially IgG (3). 
The nephrotoxic potential of OA consisting in reduction of brush border in height and 
density disturb the transport of anorganic and organic anions (4; 7). Ochratoxins reduced the 
acivity of alkaline phosphatase into brush-border and increased the activity of acide 
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phosphatase into the cytoplasm of epithelial cells of renal tubules; involved in degenerative 
lesions of the kidney; increase of kidney relative mass increase of serum uric acide and 
triglycerids; decrease of total serum proteins; albumines; and cholesterol (3; 5). A significant 
decrease of cell ATP and a relatively decrease of mitochondrial ATP was observed (6). The 
loose of cell membrane and organelles integrity can be done by a competitive inhibition of 
protein synthesis by OA and unpaired lipoproteic subsequences in the cell. This loose of 
organelles membranes integrit induce an increase of catalase and other lisosomal enzymes 
activity; which can be associated with continous desquamation and degeneration of epithelial 
cells of proximal convoluted tubules (6; 7). On the other hand; OA inhibit the oxydative 
phosphorilation in mitochondria; by a competitive activation of carrier proteins localized on 
internal mitochondrial membrane. As a consequence; decrease of energy production explain 
mitochondrial lesions observed in our investigations. Inhibition of protein synthesis and 
energy production by mitochondria is considered the most important fact in induction of 
degenerative lesions observed in epithelial cells of convoluted tubes; where OA was detected. 
Different investigations suggest that OA can go across the cell membrane of epithelial cells of 
renal tubules; interfering the transport of anions and inducing the damages observed; by 
inhibition of protein synthesis and decreasing of energy production into the mitochondria (8). 
OA gived in dose of 10mg/kg/day for 5 days decreased the activity of muraminidase; 
lactate-dehydrogenase; alkaline phosphatase; glutamate-dehydrogenase and acide phosphatase 
in the kidney (6). A decrease of alkaline phosphatase in brush border and increase of acide 
phosphatase into the cytoplasma were histochemically evidentiated (5). The presence of 
alkaline phosphatase; leucine-aminopeptidase and gammaglutamyl-transpherase into the 
brush border of epithelial cells of convoluted tubules shows the distruction of them. 
Concomitentely with the decrease of enzymatic activity into the kidney; those enzyme does 
appear in the urine (5; 6). A lately appearence of those enzyme may indicate an active 
regeneration; exfoliation of epithelial cells of convoluted tubules and necrotic lesions which 
deliverate lysosomal enzymes (5). 
Administration of superoxyde-dismutase and catalase; both of them having a 
nephrotoxic potential symilar with OA; suggest that superoxyde radicals and hydrogen 




 Administration of OA in dose of 1mg/kg determined small degenerative lesions of 
epithelial cells of convoluted tubules; alternating with unchanged zones after 7th and 14th 
day of the experiment. After the 21st day mitochondria reduction in size; loose of 
mitochondrial membrane integrity and nuclear lesions were clearly observed. 
 In dose of 9 mg/kg/day OA induced more significant lesions characterized by 
hypertrophia of epithelial cells of convoluted tubules and degenerative changes of them 
and tickening of basal membrane of Malpighi corpuscles. 
 Administration of OA in dose of 20mg/kg determined severe lesions of both convoluted 
tubules and glomeruli of the kidney. Ultrastructurally; in 14th and 21st day of OA 
poisoning abnormal shape and dimensions of mitochondria and peroxysomes; lipidic 
droplets into the citoplasma and nucleus; round; electronodense bodies; enlarged smooth 
endoplasmatic reticulus and intracitoplasmatic and intranuclear myelin-like; figures were 
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